Background Chondrosarcomas of the spine constitute 4% to 10% of all primary spinal bone tumors and approximately 70% of the cases occur during the second or third decade of life. Mesenchymal chondrosarcoma is a rare aggressive variant of chondrosarcoma. The prognosis of mesenchymal chondrosarcoma is usually poor with a tendency for late local recurrence and metastasis. Case Description We describe a case of primary mesenchymal chondrosarcoma affecting the L5 vertebra of a 9-year-old girl. The patient underwent a staged circumferential resection of the tumor after three rounds of neoadjuvant chemotherapy. The patient had additional chemotherapy and radiation therapy as an intralesional margin was achieved during the procedure. At 9 years followup, the patient was asymptomatic, neurologically intact, and remained in remission.
Introduction
Mesenchymal chondrosarcoma is a rare yet histologically distinct malignant neoplasm thought to derive from primitive cartilage-forming mesenchymal tissue. It is characterized by the presence of solid, highly cellular areas composed of round or slightly spindled primitive mesenchymal cells with foci of cartilaginous differentiation. Mesenchymal chondrosarcomas represent less than 10% of all chondrosarcomas and as a result are poorly understood [7] . Although the majority of these tumors are believed to originate in bone, 50% of the reported cases have an extraosseous origin, including the brain and the meninges [17] . It is exceedingly rare to find mesenchymal chondrosarcoma as a primary lesion of the bony elements of the spine. We identified only five published cases of spinal mesenchymal chondrosarcoma in childhood (Table 1) [2, 6, 8, 11, 15, 21] .
We present the case of a 9-year-old patient with primary mesenchymal chondrosarcoma affecting the lumbar spine that had an unusual presentation, clinical findings, Each author certifies that he or she has no commercial associations (eg, consultancies, stock ownership, equity interest, patent/licensing arrangements, etc) that might pose a conflict of interest in connection with the submitted article. Each author certifies that his or her institution approved the reporting of this case report, that all investigations were conducted in conformity with ethical principles of research, and that informed consent for participation in the study was obtained. This work was performed at The Pennsylvania State University College of Medicine, Penn State Hershey Medical Center. treatment, and long-term course. A review of the current literature regarding management of mesenchymal chondrosarcoma of the spine is provided. The patient and her family were informed data concerning the case would be submitted for publication, and they gave their permission.
Case Report
A 9-year-old healthy girl presented with a 1-month history of a painful left ankle. The pain was worse at night. Clinical examination was normal, as were radiographs and a bone scan of the ankle. One month later, the patient complained of left foot numbness and subsequently was referred to our institution. The physical examination revealed limited lumbar flexion of 10°. The motor strength of the left extensor hallucis longus was 4/5, and the straight leg raise and contralateral straight leg raise tests were positive. The deep tendon reflexes were absent in the left lower extremity. Lumbar spine radiographs revealed an osteoblastic lesion with compression of the L5 vertebral body ( Fig. 1A ). MRI showed loss of normal marrow signal of the L5 vertebral body and a soft tissue mass in the spinal canal ( Fig. 1B) . A CT-guided biopsy was performed with a transpedicle approach through the right pedicle. CT examination of the chest, abdomen, and pelvis was normal.
The histopathologic examination revealed a dimorphic pattern with areas of primitive round or spindle-shaped mesenchymal cells alternating with zones of well-differentiated chondroid tissue, consistent with a diagnosis of mesenchymal chondrosarcoma (Fig. 2) .
Subsequently, the patient underwent three cycles of neoadjuvant chemotherapy. The chemotherapy protocol used for our patient was Protocol #9354 from the Pediatric Oncology Group (Revised March, 1996) entitled ''Evaluation of intensified vincristine, doxorubicin, cyclophosphamide, ifosfamide, and etoposide in the treatment of newly diagnosed Ewing's sarcoma or primitive neuroectodermal tumor of bone or soft tissue.'' The duration of the chemotherapy was 24 weeks (Appendix 1).
The child's left ankle pain resolved at the completion of the chemotherapy. The patient then underwent a complete intralesional resection of the tumor in two stages. Initially, a posterior midline approach to the lumbosacral spine was used to remove the spinous process, lamina, and pedicles. The tumor was found around the left pedicle. Pedicle screws (4.75 mm) were placed at the L4 and S1 levels. Under the same general anesthetic, the patient was turned over to a supine position, and a paramedian retroperitoneal anterior approach was used to achieve an en bloc resection of the L5 body. Residual tumor was removed with an intralesional margin. An anterior column reconstruction was performed with an intervertebral titanium cage and bone graft. The pathologic examination of the specimen revealed 85% tumor necrosis.
A pantaloon cast with a left thigh extension was used for 3 months, and a Boston Overlap Brace (Boston Brace International, Inc, Avon, MA) was used for 9 months. The patient underwent additional chemotherapy (with similar protocols to those used preoperatively) and radiation therapy after the procedure for local disease control, as only an intralesional margin was achieved. The radiation therapy plan was made by using IGRT (Image Guided Radiation Therapy). The cumulative dose of radiation therapy was 5900 cGY in 32 fractions.
The patient was last seen for followup 9 years after the surgery and was doing well ( Fig. 3 ; Table 1 ). She remained asymptomatic, had no pain, and had greater than 60°l umbar flexion. Her motor and sensory function was normal, and her bowel and bladder function remained intact.
Discussion
Mesenchymal chondrosarcoma is a rare and aggressive variant of chondrosarcoma [4, 11] . It is a primary malignant neoplasm of the bone and soft tissue, yet it is microscopically distinct from conventional and dedifferentiating chondrosarcoma [7] . Mesenchymal chondrosarcoma is reported to have an incidence of 0.24% among bone neoplasms [12] . The prevalence of mesenchymal chondrosarcoma in the spine is reported to range from 4% to 10% [1, 12, 20] . Approximately 70% of the cases occur during the second or third decade of life in patients with a mean age of 25 years, with no gender prevalence [9] . The maxilla and mandible are the most frequent sites of involvement [9] . Other common locations are the vertebrae, ribs, pelvis, and humerus. The bones of the appendicular skeleton rarely are involved [9] . Although the majority of these tumors are believed to originate in bone, there is a considerable percentage ranging from 22% to 50% that originates in the extraskeletal soft tissue. The brain and the meninges are involved most frequently [8, 17] . The tumor has a high propensity to metastasize to lungs, lymph nodes, and other bones [8, 17] . The primary initial symptoms are pain and swelling of the affected area. The majority of cases have swelling and/ or the presence of a mass as the first finding, and later the mass may be associated with a varying amount of pain [11, 22] . Detection of mesenchymal chondrosarcoma usually is delayed owing to the nonspecific physical findings and patient complaints, especially when the spine or deep locations such as the retroperitoneum and pelvis are involved [12] . In our patient, the tumor was located at the L5 vertebral body and left ankle pain was the initial complaint of the child, and the pain gradually developed into a radiculopathy.
The radiographic appearance of mesenchymal chondrosarcoma is that of an osteolytic neoplasm. There is often a soft tissue lesion containing punctate calcifications. Plain radiographs usually show a radiolucent lesion with varying degrees of matrix calcification such as arc, ring, and stippled patterns [9, 11, 22] . There is no distinguishing radiographic or MRI features specifically to separate mesenchymal from the other chondrosarcomas. The differential diagnosis for this lesion based on the MRI findings is mesenchymal chondrosarcoma, myxochondrosarcoma, or a cartilage containing meningioma such as hemangiopericytoma.
The mesenchymal chondrosarcoma macroscopically seems to be grayish-white or pink with a soft to firm consistency [9] . Microscopically, as noted in this patient, the tumor has the characteristic bimorphic pattern composed of a solid mass of undifferentiated, small round or spindle cells and islands of chondroid tissue at various stages of differentiation [9] . There are two subtypes of mesenchymal chondrosarcoma based on the histopathologic appearance. The hemangiopericytomatoid variant is better differentiated, whereas the second variant consists of less differentiated small cell types with zones of anaplastic cells and cartilage cell and matrix in early developmental stages [7, 22] . Thus, the histologic differential diagnosis includes metastases, hemangiopericytoma, Ewing's sarcoma, soft tissue chondroma, and soft tissue sarcoma, in addition to mesenchymal chondrosarcoma [11, 13, 22] . The diagnosis of mesenchymal chondrosarcoma is made by histologic identification of chondroid differentiation in the precartilage mesenchymal blastoma [20] .
There is no general agreement regarding the best approach to therapy [17] . Mesenchymal chondrosarcoma has been considered resistant to chemotherapy and radiotherapy [5] . The treatment for chondrosarcomas is primarily surgical, obtaining wide surgical margins to achieve local eradication [11] . In an intraspinal mesenchymal chondrosarcoma, wide margins are impossible because of anatomic constraints. Thus, a marginal or intralesional excision only can be achieved. Laminectomy and root decompression will improve the neurologic condition but not the survival rate [11] . The role of neoadjuvant radiotherapy and/or chemotherapy remains controversial. However, Harwood et al. [5] reported mesenchymal chondrosarcoma responded to irradiation and recommended a combination of chemotherapy and radiotherapy should be used in unresectable tumors or those resected with inadequate safe margins. In addition, Huvos et al. [8] suggested tumors with so-called Ewing-like microscopic features respond somewhat better to combination chemotherapy than those with spindle cell and hemangiopericytoma-like areas. The postoperative local radiotherapy may reduce local recurrence rates, and postoperative systemic chemotherapy may reduce the risk of metastasis [14] .
The prognosis of mesenchymal chondrosarcoma is usually poor ( Table 1) , but recent studies with modern therapy have shown improved survival [3, 16] . The course of mesenchymal chondrosarcoma may be protracted, with a tendency to late local recurrence and metastasis [11] . Intraspinal tumors with dural attachment have a more favorable prognosis because acute cord compression by small tumors leads to early diagnosis and surgical intervention [5, 10, 17, 18, 22] . Huvos et al. [8] found a median survival of 37.9 months in 35 patients. The 3-year survival rate in patients with mesenchymal chondrosarcoma in another study was 50% and the 10-year survival was 28% [8] .
As the clinical and radiographic findings of mesenchymal chondrosarcoma are nonspecific, the diagnosis of this rare tumor requires careful histopathologic review of the specimens. We suggest the differential diagnosis of every primary intraspinal tumor include the tumors of mesenchymal origin. The mesenchymal chondrosarcoma appears to have a worse prognosis than the other types of chondrosarcomas, with high rates of recurrence and metastasis. Excision with wide surgical margins is preferred, but in certain locations such as the spine as in our patient, this may not be achievable. Adjunctive chemotherapy should be considered for systemic control of the disease and radiation therapy should be considered for local control. 
